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Abstract

Objective: While physical activity (PA) is known to have positive effects on psychological and 

physical health, little is understood about the association between non-compensatory PA (i.e., not 

compulsive or intended to control weight or shape) and psychopathology among individuals with 

eating-disorder features. The present study explored associations between non-compensatory PA 

and psychopathology among adults categorized with bulimia nervosa (BN) and binge-eating 

disorder (BED). We further explored the association between compensatory PA and 

psychopathology among those who engaged in that form of “purging.”

Method: Participants were recruited through Mechanical Turk, an on-line recruitment platform. 

Individuals categorized with core features of BED (N=138) and BN (N=138) completed measures 

of eating-disorder psychopathology (Eating Disorder Examination – Questionnaire [EDE-Q] and 

Questionnaire on Eating and Weight Patterns - 5), depression (Patient Health Questionnaire - 2), 

and PA (both non-compensatory and compensatory, measured using the EDE-Q and Godin 

Leisure-Time Exercise Questionnaire).

Results: Engagement in non-compensatory PA was associated with lower frequency of binge-

eating episodes, lower overvaluation of shape/weight and lower dissatisfaction with shape/weight 

(ps < .05). Engagement in compensatory PA was related to greater frequency of binge-eating 

episodes and greater restraint (ps < .05).

Discussion: Non-compensatory PA was associated with lower eating-disorder psychopathology. 

This suggests that PA is an important, though understudied, health behavior among persons with 

features of BED and BN. Future research should examine the potential role of non-compensatory 

PA in interventions for individuals with core features of these eating disorders.

Correspondence should be addressed to Stephanie Kerrigan, Yale School of Medicine, 301 Cedar Street, New Haven, CT 06519. 
stephanie.kerrigan@yale.edu. 

Potential conflicts of interest: The authors (Kerrigan, Lydecker, Grilo) report no conflicts of interest.

Dr. Grilo reports several broader interests which did not influence this research or paper. Dr. Grilo’s broader interests include: 
Consultant to Sunovion and Weight Watchers International; Honoraria for lectures, CME activities, and presentations at scientific 
conferences and Royalties from Guilford Press and Taylor & Francis Publishers for academic books.

HHS Public Access
Author manuscript
Int J Clin Pract. Author manuscript; available in PMC 2020 November 01.

Published in final edited form as:
Int J Clin Pract. 2019 November ; 73(11): e13401. doi:10.1111/ijcp.13401.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

Binge-eating disorder; bulimia nervosa; physical activity; depression; body image

Introduction

Adequate engagement in physical activity (PA) is associated with overall health and quality 

of life (1, 2). Additionally, across many domains, PA is associated with lower 

psychopathology and improved outcomes (3, 4). The association between non-compensatory 

PA and disordered eating, however, has been less well-studied. Concerns about driven or 

compulsive exercise in anorexia nervosa and as a form of inappropriate weight-

compensatory “purging” behavior in bulimia nervosa (BN) (American Psychiatric, 2013) 

may have limited research focus on non-compensatory PA among these patient groups (5). 

While compulsive exercise may, in some instances, be associated with or represent a form of 

eating-disorder psychopathology such as purging (e.g., self-induced vomiting, laxatives; 

(6)), non-compensatory PA may nonetheless potentially confer important health and 

psychological benefits. Importantly, non-compensatory PA may also promote healthy weight 

control for individuals with higher body mass index (BMI), which is common among those 

with binge-eating disorder (BED) (7, 8) and BN (9). Healthy weight control is associated 

with reduced risk of cardiovascular disease, diabetes, and certain types of cancer (10). Thus, 

while compensatory PA may be associated with or reflect increased eating-disorder 

psychopathology, non-compensatory PA may be associated with decreased psychopathology 

in addition to health benefits that are fairly well established among other groups. Given the 

potential for non-compensatory PA to reduce psychological distress and promote healthy 

weight control, evaluating the association between non-compensatory PA and eating-

disorder psychopathology among individuals with BN and BED is critical.

Many medical and psychiatric problems are observed at elevated rates among individuals 

with BN and BED (11). Non-compensatory PA may target certain psychopathology 

associated with BED and BN. For example, affective distress and dysregulation (12), body 

dissatisfaction (13), food cravings (14, 15), and impulsivity (16, 17) are often associated 

with BED and BN. PA can improve affect immediately (18, 19) and reduce affective 

reactivity to stressors (20). PA is also associated with improved body image among non-

clinical samples (21), and has been used effectively as an adjunctive treatment for disorders 

marked by cravings and impulsivity, such as substance use (22, 23) and ADHD (24). 

However, little work has evaluated these associations between non-compensatory PA and 

psychopathology among individuals with core features of BED and BN.

Clinical trials have evaluated prescribed PA as an adjunct to standard treatments for BED 

and BN and have shown promising results. Cognitive-behavioral therapy (CBT) is the best-

established treatment for BED (25, 26) and treatment of choice for adults with both BED 

and BN (25, 27, 28), although quite importantly it fails to produce weight loss (29, 30). 

Clinical trials have shown greater reductions in binge-eating frequency and associated 

clinical features (e.g., depression scores) and improved weight control for individuals with 

BED receiving recommendations to increase PA (31, 32) in addition to CBT compared to 
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CBT alone. Behavioral weight loss, which promotes healthy dietary changes and increases 

in PA, has also yielded improvements in binge-eating frequency, associated 

psychopathology, and weight loss, among individuals with BED (29, 30). Interventions 

focused on increasing non-compensatory PA have shown similarly promising improvements 

for weight and eating-disorder psychopathology among individuals with BN (33-35), 

although existing research is minimal. Thus, while there appear to be positive effects for 

interventions that include PA recommendations, research has yet to establish an association 

between non-compensatory PA and eating-disorder psychopathology among individuals 

with core features of BED or BN outside the context of an intervention that prescribes PA.

The present study evaluated cross-sectional associations between compensatory and non-

compensatory PA and eating-disorder psychopathology, including binge-eating frequency, 

and depression scores. Participants were categorized with core features of BED or BN based 

on self-report measures. We hypothesized that engagement in non-compensatory PA would 

be negatively related to psychopathology while engagement in compensatory PA would be 

positively related to psychopathology.

Methods

Participants

Participants (N=276) were recruited from Mechanical Turk, an online recruitment platform 

that yields high-quality convenience samples. Data obtained through this service have 

comparable reliability and validity as data obtained from participants recruited from more 

traditional sources such as psychology student research pools or other internet samples (36). 

Samples recruited from Mechanical Turk have greater diversity in geography and 

demographic characteristics (such as age) than undergraduate samples (36-38). Mechanical 

Turk has been used in psychiatric research (39), including research on eating (40).

Participants responded to an advertisement for a survey study on eating and weight, were at 

least 21 years old, and spoke English or Spanish. Recruitment was limited to those who lived 

in the United States. Procedures were reviewed and approved by the Institutional Review 

Board. Individuals were included in study groups if they completed measures of PA and 

endorsed core features of BED (N=138) or BN (N=138) based on the Questionnaire on 

Eating and Weight Patterns–5 (see Table 1 for participant demographics).

Measures

Questionnaire on Eating and Weight Patterns 5 (QEWP-5).—The QEWP-5 

evaluates binge-eating episode frequency (i.e., consuming an unusually large amount of food 

while experiencing a loss of control over eating) and compensatory behavior frequency (e.g., 

self-induced vomiting, laxative and diuretic misuse, compulsive exercise), as well as 

associated features of BED and BN as defined in the DSM-5 (41).

Eating Disorder Examination – Questionnaire (EDE-Q).—The EDE-Q measures 

eating-disorder psychopathology over the previous 28 days. The current study used a brief 

version of the EDE-Q, which, in addition to the behavioral binge-eating and purging items, 

comprises three subscales: Dietary Restraint (assessed using items “Have you been 
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deliberately trying to limit the overall amount of food you eat to influence your shape or 

weight (whether or not you have succeeded)?,” “Have you gone for long periods of time (8 

waking hours or more) without eating anything at all in order to influence your shape or 

weight?,” and “Have you tried to exclude from your diet any foods that you like in order to 

influence your shape or weight (whether or not you have succeeded)”), Overvaluation of 

weight and shape (assessed using items “Has your weight (Has your shape) influenced how 

you think about (judge) yourself as a person”), and Dissatisfaction of weight and shape 

(assessed using items “How dissatisfied have you felt about your weight (about your 

shape)?”). The brief version has demonstrated superior psychometric properties in 

nonclinical and clinical studies compared with those from the original measure (42-44).

Godin Leisure-Time Exercise Questionnaire (GLTEQ).—The GLTEQ asks 

individuals to report the frequency of engaging in bouts of at least 15 minutes of mild (e.g., 

“yoga, easy walking”), moderate (e.g., “fast walking, easy bicycling”), and strenuous (e.g., 

“jogging, vigorous swimming”) activity during a typical week (45). The GLTEQ has 

displayed adequate validity for estimating the PA level of adults (45, 46).

Patient Health Questionnaire 2 (PHQ-2).—The PHQ-2 is a two-item questionnaire 

that assesses depressed mood over the previous two weeks (Kroenke, Spitzer, & Williams, 

2003). The PHQ-2 has a range of 0-6 where higher scores indicate greater levels of 

depressed mood. The PHQ-2 is a short form of the PHQ-9 and demonstrates similar 

psychometric properties (Kroenke, Spitzer, & Williams, 2001).

Body mass index (BMI).—Participants reported weight and height, which were used to 

calculate BMI.

Algorithms

Study group algorithms used QEWP-5 items (41). BED study group criteria included at least 

weekly binge-eating episodes over the past three months (“1 episode per week” through “14 

or more episodes per week” endorsed), at least moderate distress about binge eating 

(“moderately” through “extremely” endorsed), and denial of weekly weight-compensatory 

behaviors over the past three months. BN study group criteria included at least weekly 

binge-eating episodes over the past three months, at least weekly compensatory behaviors 

over the past three months (“1 episode per week” through “14 or more episodes per week” 

endorsed), overvaluation of weight or shape (“Weight and shape were among the main 

things that affected how you felt about yourself” through “Weight and shape were the most 

important things that affected how you felt about yourself” endorsed), and BMI >18.5 

kg/m2.

To calculate non-compensatory PA frequency, number of bouts of strenuous activity on the 

GLTEQ was first multiplied by 4 to reflect the total estimated frequency of PA over the 

previous 28 days. Then, the number of episodes of compensatory exercise (measured by the 

EDE-Q) was subtracted from this total estimate of PA frequency to create a variable that 

reflected only non-compensatory PA.
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Statistical analyses

SPSS version 24 was used for all analyses. Separate models tested the association of non-

compensatory PA and psychopathology adjusting for study group (BED or BN). Linear and 

non-linear models were tested. Model selection utilized Akaike Information Criterion (AIC) 

to determine best fit; results of the best-fit model are presented. Interactions between non-

compensatory PA and study group were tested to evaluate whether associations between 

non-compensatory PA and psychopathology differed by study group. Among only those 

participants who reported engaging in one or more episodes of compensatory PA in the 

previous month (N=95), Kendall’s Tau was used to test the bivariate relationships between 

compensatory PA and psychopathology.

Results

Across participants, BMI was significantly associated with engagement in non-

compensatory PA (τ = −.21, p < .001). Adjusting for study group, non-compensatory PA was 

significantly associated with frequency of binge eating. Additionally, non-compensatory PA 

was significantly associated with overvaluation and dissatisfaction with shape/weight. 

Notably, these relations all represent greater engagement with non-compensatory PA being 

associated with lower eating-disorder psychopathology. Non-compensatory PA was not 

associated with depression. Further, the associations between non-compensatory PA and 

psychopathology did not depend on study group (i.e., there was not an interaction effect in 

any model; see Table 2), indicating that associations were not simply due to greater or less 

psychopathology between those endorsing features of BN and those endorsing features of 

BED.

Among individuals who reported engaging in compensatory PA (across the full study 

sample), the frequency of engagement in compensatory PA was significantly positively 

correlated with binge-eating frequency (τ = .24, p = .001) and dietary restraint (τ = .16, p 
= .03). Frequency of compensatory PA was not related to overvaluation of shape/weight (τ 
= .06, p = .43), dissatisfaction with shape/weight (τ = .04, p = .61), or depression (τ = −.02, 

p = .76).

Discussion

This study was among the first to evaluate cross-sectional associations between non-

compensatory PA and eating-disorder psychopathology in individuals endorsing core 

features of BED and BN. Significant associations were observed between non-compensatory 

PA and binge-eating frequency, overvaluation, and body dissatisfaction. Importantly, 

associations reflected that greater engagement in non-compensatory PA was associated with 

lower psychopathology. These associations highlight the possible positive role of non-

compensatory PA among individuals with BN and BED.

Across participants, non-compensatory PA was associated with lower BMI. Non-

compensatory PA may promote improved long-term weight control and overall health (47); 

however, the present study’s cross-sectional design precludes any comments regarding 

temporal or causal associations. Our findings, like those reported earlier, that individuals 
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with features of BED report relatively low levels of PA compared to individuals without 

BED (48), suggest that research should address ways to increase non-compensatory PA as 

part of treatments for BED, with or without co-occurring obesity. Whether individuals who 

do or do not engage in compensatory exercise respond differentially to interventions that 

incorporate non-compensatory PA is unknown and will also be important to explore in future 

research.

Prior research supports that PA is related to lower psychopathology across mood and anxiety 

disorders (4, 49, 50). Our findings suggest that non-compensatory PA may additionally be 

related to lower eating-disorder psychopathology. Limitations in the current study, however, 

should be recognized when interpreting the findings. The present study relied on self-

reported PA data which may be biased or unreliable. While PA is often overreported, among 

those with eating disorders it may be underreported (51). Future research should employ 

objectively-measured PA. The present study nonetheless indicates that perceived level of 

activity, after removing instances of compensatory PA, is associated with lower eating-

disorder psychopathology among those with BED and BN. It may be that engagement in 

non-compensatory PA reduces overvaluation of shape or weight by building efficacy in other 

important domains or reduces body dissatisfaction by improving weight control. 

Additionally, it is possible that non-compensatory PA reduces affective distress or appetitive 

cues that could precipitate binge eating. However, it is important to note that lower eating-

disorder psychopathology may additionally impact PA (e.g., individuals with lower body 

dissatisfaction may engage in more non-compensatory PA due to lower concern with others 

seeing them engage in activity). Given that the cross-sectional nature of this study precludes 

directional interpretations, future research should evaluate whether increases in non-

compensatory PA reduce eating-disorder psychopathology or whether reductions in eating-

disorder psychopathology increase PA.

Other measures were also self-report and we were unable to administer clinical interviews to 

determine formal diagnoses (e.g., differentiating between diagnostic groups). However, self-

report may help individuals disclose sensitive matters with greater honesty because of the 

anonymity they provide. Moreover, Mechanical Turk as a recruitment platform allowed us to 

draw from the entire United States and include a broad age range, while also benefiting from 

the excellent reliability and validity documented for participants recruited from this site (37). 

Additionally, while self-reported weight and height are known to be biased, these values are 

correlated with measured height and weight and are widely used to estimate health risk in 

national epidemiological samples (52). Importantly, the degree of discrepancy between self-

reported weight and measured weight is not associated with eating-disorder pathology (53). 

Participants in the current study largely identified as White and highly educated. Whether 

individuals of different racial/ethnic identity, or different education levels experience a 

different association between non-compensatory and compensatory PA and disordered 

eating behaviors is unknown.

Despite these limitations, this study was a critical next step in understanding non-

compensatory PA in individuals with BED and BN. The present findings suggest that non-

compensatory PA may be associated with less psychopathology among individuals with 

BED and BN outside the context of an intervention. Results expand on evidence from 
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treatment studies that included PA recommendations and found that non-compensatory PA 

may be associated with improved psychological functioning among individuals with these 

disorders. Future work should build on the present study, evaluating temporal associations 

between non-compensatory PA and behavioral and psychological characteristics of BED and 

BN, utilizing objective measurements to better assess the constructs of interest, and 

establishing recommendations (e.g., duration, frequency, intensity) for non-compensatory 

PA within treatment.
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What’s already known about this topic?

• Engagement in physical activity is associated with better physical and 

psychological health

• Individuals with excess weight and those with binge-eating disorder engage in 

relatively low levels of physical activity

• Research on non-compensatory physical activity among individuals with 

bulimia nervosa may have been limited by concern regarding excessive or 

weight-compensatory exercise
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What does this article add?

• Across individuals with binge-eating disorder and bulimia nervosa, 

engagement in non-compensatory physical activity is associated with lower 

eating-disorder psychopathology

• Compensatory physical activity is associated with higher eating-disorder 

psychopathology

• Evidence suggests that non-compensatory physical activity may be beneficial, 

though understudied, among these patient groups
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Table 1.

Participant characteristics

BED
(n = 138)

BN
(n = 138)

Age (years), M (SD) 34.42 (10.01) 32.43 (10.13)

Female, n (%) 98 (71.0) 103 (74.6)

Hispanic, n (%) 29 (21.0) 41 (29.7)

Race, n (%)

 White 115 (83.3) 107 (77.5)

 Black/African-American 6 (4.3) 8 (5.8)

 Asian 4 (2.9) 8 (5.8)

 More than one race 6 (4.3) 5 (3.6)

 Other 7 (5.0) 10 (7.2)

Education, n (%)

 High school or less 15 (10.9) 23 (16.7)

 Some college 52 (37.7) 44 (31.9)

 College degree 50 (36.2) 48 (34.8)

 More than college 21 (15.2) 23 (16.7)

BMI, M (SD) 32.79 (7.99) 29.66 (7.97)

Frequency of physical activity (in a typical week), M (SD)

 Non-compensatory (GLTEQ – EDE-Q) 2.49 (4.97) 4.69 (7.66)

 Compensatory (EDE-Q) 0.73 (3.31) 6.39 (9.07)

Eating disorder psychopathology (EDE-Q), M (SD)

 Restraint 2.85 (1.89) 3.74 (1.88)

 Overvaluation of shape/weight 4.41 (1.46) 4.67 (1.47)

 Dissatisfaction with shape/weight 4.72 (1.53) 4.72 (1.56)

Binge-eating episodes in the past month (EDE-Q), M (SD) 6.25 (6.41) 8.29 (9.63)

Depression (PHQ-2), M (SD) 2.67 (1.85) 3.23 (2.00)
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Table 2.

Associations between non-compensatory PA and psychopathology

B SEb Test
statistic

P

Binge-eating frequency

 Study group −0.33 0.13 −0.58 .01

 PA −0.03 0.01 9.28 < .01

Restraint over eating

 Study group −0.87 0.23 14.37 < .01

 PA 0.01 0.02 0.43 .51

Overvaluation of weight and shape

 Study group −0.33 0.18 3.40 .07

 PA −0.03 0.01 3.87 < .05

Dissatisfaction with weight and shape

 Study group −0.06 0.19 0.11 .74

 PA −0.03 0.01 4.76 .03

Depression

 Study group −0.56 0.23 5.76 .02

 PA 0.00 0.02 0.01 .94
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